associated with specific maternal-effect lethal phenotypes, we identified a P element-induced mutation, The STAT proteins are defined as a group by sequence
. This mutation, which we refer to as mrl 6346 
, represents a complete null mutation in a Drosophila
Rule Gene Expression mrl embryos develop abnormally and show a range of STAT (see below); precise excision of the P element leads to homozygous viable flies, indicating that the segmentation defects that correlate with the abnormal expression of pair rule genes such as runt (run) and original chromosome did not contain additional zygotic lethal mutations. mrl is required for zygotic viability beeve. The most notable defect in run expression in mrl embryos consists in the almost complete loss of the fifth cause mutant animals homozygous for this null allele die as larvae (data not shown). The dead larvae have a stripe of expression ( Figure 2A3 ). The most prominent defect in eve expression in mrl embryos is a decrease normal cuticle pattern, but larval diploid imaginal tissues are reduced in size, thus implying a zygotic role for mrl in the third and fifth stripes ( Figure 2B3 ). A reporter gene construct containing a 5.2 kb eve promoter element in cellular proliferation. In addition to its zygotic function, mrl is required maternally for normal embryonic segdriving LacZ shows expression of LacZ in eve stripes 2, 3, and 7 (Goto et al., 1989). When introduced into mrl mentation because mrl embryos derived from females lacking germline mrl activity (referred to as mrl embryos embryos, eve stripe 3 expression of this reporter gene is almost completely absent ( Figure 2C3 ). Further, a rethroughout the text) die with segmentation defects that resemble the phenotype of hop embryos ( Figure 1 ). As porter gene containing a 500 bp fragment contained within the 5.2 kb has been shown to control the expresis the case with hop embryos, the severity of the defects observed in mrl embryos are dependent on the paternal sion of eve stripe 3 only (Small et al., 1996) . When introduced into mrl embryos, this reporter gene is not excontribution. Both paternally rescued and unrescued mrl embryos show a consistent deletion of the fifth abpressed (data not shown), indicating that this 500 bp fragment identifies at least one mrl regulatory response dominal segment and the posterior midventral portion of the fourth abdominal segment. Additional defects in element (see Discussion). All of these phenotypes are also observed in developing embryos derived from the thoracic segments and the head and tail region are observed in unrescued mrl embryos ( Figure 1E ). Both mothers that lack the wild-type hop gene product from their germlines (Binari and Perrimon, 1994; Figures 2A2, the zygotic and maternal phenotypes associated with a null mrl mutation are identical to those observed with 2B2, and 2C2). Thus, loss of maternal mrl activity mimics The pattern of run RNA expression in wildtype (A1), hop (A2), and mrl (A3) embryos is shown. The arrowheads in (A2) and (A3) indicate the almost complete loss of the fifth stripe of run expression. The remaining stripes, with the exception of the first and seventh, are also variably affected in these embryos. Note that the defects are more pronounced dorsally than ventrally. eve RNA expression in a wild-type, hop, and mrl embryo is shown in (B1), (B2), and (B3), respectively. The arrowheads in (B2) and (B3) indicate the third and fifth stripes, which show a decrease in intensity relative to wild type. In both hop and mrl embryos, the fifth eve stripe is usually defective to a greater degree than the third stripe. As with run, the defects are more pronounced dorsally than ventrally. lacZ expression, driven by the reporter gene construct eve 5.2/ lacZ, is shown in a wild-type (C1), a hop (C2), and a mrl (C3) embryo. In wild type, eve 5.2/lacZ drives lacZ expression in second, third, and seventh eve stripes. In hop and mrl embryos, lacZ expression corresponding to eve stripe three is almost completely missing (arrowhead). Embryos are oriented with anterior to the left and dorsal at the top. type. We utilized the dominant temperature-sensitive ) generated by the imprecise excision of the mrl 6346 transposon was associated with a deletion of the genomic region that contains the transcription initiation site and 5Ј untranslated sequence of mrl cDNA (see Figure 4A ). Finally, RNA transcribed in vitro from the cDNA insert provided rescuing activity when injected into mrl 6346 embryos derived from germline clones (Figures 5E and 5F).
mrl Encodes a Protein Homologous to the Mammalian STAT Transcription Factors
The amino acid sequence derived from the mrl cDNA we isolated is shown in Figure 4B . Computer-assisted were detected in a striped pattern within every segment proteins. We find that mutations in mrl have a maternaleffect phenotype similar to mutations in the previously ( Figure 5C eve stripe 2, Bicoid (BCD) and Hunchback (HB) proteins mediate activation, whereas Krü ppel (KR) and Giant (GT) determine the borders of the stripe through repression (Small et al., , 1992 A striking effect of loss of HOP/MRL activity is the stripe-specific effect observed on pair rule gene expression. This specificity does not necessarily imply that the mechanism of activation of this pathway is localized. Perhaps the HOP/MRL system is constitutively activated in early embryos, and the specificity of the response simply reflects the structure of the regulatory regions in the promoter of the downstream targets. Genes that contain multiple MRL-binding sites in their promoters may become activated at higher levels than others. Such a regulatory system in the context of eve stripe 3 may compensate for the lack of positive input from the gap genes. (Schindler and Darnell, 1995 
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